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of  ~he epidermis was marked in all o f  the fifteen 
cases. Albmninuria was present in four of. the ten 
last named. In several instances tne scarlet fever 
succeeded the enteric fever; in others, t h e  two 
diseases were apparently coincident, desquamation, 
albuminuria, etc., occurring before the increased 
temperature or other signs of the enteric fever had 
passed off. 

In  connection with the foregoing account, it 
may be observed that scarlet fever has been very 
prevalent in Newcastle of late in a mild form, 
frequently with very little rash, which had quite 
disappeared by the time the patient had reached 
the hospital. 

One result of our recent hospital experience has 
been to cause us to view with suspicion the 
slightest prominence of the tongue-papillae in any 
case admitted as enteric fever. 

T H E  BYE-PRODUCTS O F  S L A U G H T E R -  
HOUSES.  

[A CONTRIBUTED ARTICLE,] 

OF the many advantages of a public abattoir, not 
the least should be a certain amount of control 
over what may be called the bye-products of the 
slaughtering business. The blood, entrails, 
excreta, bones, hides, hoofs, and general offal, 
as soon as they leave the door of the slaughter 
house, enter upon a voyage the reckonings of 
which are by no means simple, even to the 
initiated ; and the history of thts, viewed in the 
light of the known results of  experimental 
pathology, is full of important problems to the 
Medical Officer of Health who is alive to the 
possibility that the pathogenic microbes, which 
necessarily become strewn over any area in which 
cases of  infectious disease are occurring, may enter 
upon phases in their hfe-history which have, so far, 
escaped recognition. 

Take, for instance, some of the methods of dis- 
posal of the blood and intestines. A certain 
number of paunches, not always emptied of their 
contents~ and not always cooked, are retailed for 
dogs'  and cats' meat. The remainder, along with 
the guts and excreta, find their way, as a rule, into 
the blood-tub. In  a certain number of instances, 
there is an arrangement with a manure manufac- 
turer to remove this tub, with its contents, once a 
week, an empty tub being left in its place ; but if 
the butcher, as is often the case, possesses a field 
of his own on the outskirts of the town, the tub is 
removed once a week in the cart which is used in 
his ordinary business, and emptied on the manure 
heap in this field, the mixture being periodically 
strewn over the ground to raise a rich crop of  grass 
for the animals which he puts out to graze from 
time to time. A few careful men cover each dis- 
charged tub load with road scrapings, but even a 

cursory inspection will generally discover half- 
decomposed guts exposed here and there on the 
heap, and covered, in warm weather, with swarms 
of flies of various kinds, c mspicuous amongst 
others being the common " blue-bottle." The  
picture of these blue-bottles, with their fihh- 
covered legs, transferring their attentions from the 
manure heap to the neighbouring pantries and 
nurseries, is far from a pleasant one--part icularly 
if the guts should happen to have come from an 
animal infected with " tuberc le  " or "anthrax." 

A wry large number- -perhaps  the major i ty - -o f  
these blood-tubs are regularly removed by market 
gardene"s, who spread their contents, guts and all, 
over their plots; and the possibility of  growing 
Vegetables, as they push their way upwards through 
the soil, becoming contaminated by this filth, may 
be indmated by the fact that in pig slaughter 
houses the mixture of dirt, epithelium, and bustles 
removed from the skin by scraping is carefully kept 
apart  from the blood and offal, lest the bristles 
should be discovered on lettuces and other vege- 
tables when sent to market. 

I f  the butcher works a farm in connection with 
his business, the sheeps' guts, beasts' paunches with 
their contents, and coarse offal, are kept separate, 
and given, uncooked, to the farm pigs. I t  appears 
to be the usual plan to throw the guts and offal 
into a field, and let loose the pigs upon it ; and the 
spectacle of two pigs careering about a field, one at 
each end of a string of guts, is stated to be no un- 
common sight. Now, given the introduction of a 
pig suffering from swine fever into a mixed cattle 
and pig slaughter house, here is obviously a chain 
of events whmh might assist in the spread of that 
disease. Stray dogs are attracted by this offal, and 
foxes have been seen devouring it. The larger 
birds, too, such as crows and starlings, peck at it, 
and sometimes carry pieces away. I t  is onty 
necessary to remember the circumstances which are 
already known to be associated with variation of 
the virulence of pathogenic microbes, and the 
effect upon the development and properties of 
these of growth on different *nedic~ and in various 
hosts, to reeognise the possibilities which such a 
string of events may afford for the evolution of 
pathogenic organisms or the intensification of the 
harmful quahties of some already parasitic. A 
more suitable background for the pmture of damp 
dwellings and rural diphtheria than the primitive 
methods of farmers in dealing with raw nitrogenous 
waste of various kinds could not well be imagined. 
Rats eat this raw offal, whmh is strewn about so 
recklessly; starlings and hens pick at i t ;  cats eat 
rats, offal, and ~tarliags ; dogs worry c ~.ts ; and so 
on, wittl the possible result that some of the many 
cats, which have a tendency to help themselves to 
the colatents of the larder, may carry upon their 
teeth and claws a coating of microbes, whose 
genealogy is probably as remote and complicated 
as it is fall of possible danger. To any man given 
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to the mildest speculation on the biology of para- 
sitic microbes, the spectacle of the many dirty, lean, 
obviously unhealthy cats, which can be seen in the 
back streets of towns, is repulsive in the extreme, 
and none the less so when these are being caressed 
by children, as often happens. 

If  it is necessary to prolong one end of the 
human alimentary canal into miles of expensive 
sewers, it would seem to be equally important that 
town and country alike should defecate raw nitro- 
genous bye-products into a destructor, igneous or 
other, with at least as much precision as an 
individual uses a water-closet. Indeed, the whole 
case for the necessity of public abattoirs may very 
well rest upon the not unreasonable claim that it is 
at least as important to provide for the wholesome 
intake of animal food as for the cleanly removal of 
faeces. 

SCIENTIFIC INVESTIGATIONS OF T H E  
LOCAL GOVERNMENT BOARD, 1893- 4 . 

BY 
R. THORNE TItORNE~ M.B.~ F.R.S.,  

Medical Officer to the Board. 

ETIOLOGY OF ENTERIC FEVER. 

THE " Typhoid Bacillus," though it has come to 
be regarded as in all probability the essential 
cause of enteric fever, has never yet been experi- 
mentally proved capable of inducing that disease. 
Rodents inoculated, whether subcutaneously or 
intraperitoneally, with this bacillus, do indeed 
suffer fatal illness, but, as Dr. Klein has pointed 
out in the appendix to my report for 1892-93 , the 
malady thus induced by him in the guinea-pig, is 
not of specific nature ; it is, moreover, just as 
easily produced by injection of other and various 
microbes. In 1893-94 , he has further tested 
the ability of the typhoid bacillus to produce 
enteric fever, using for his purposes monkeys and 
calves. 

Dr. Klein's experiments on monkeys comprised 
two series; feeding these animals with the typhoid 
bacillus, and inoculating the microbe into their 
groins. 

As to Jeeding, two monkeys were made to 
swallow, on several successive days, milk and 
bread to which had been added broth culture of 
the typhoid bacillus derived from the spleen of a 
person who had died of enteric fever. Neither of 
these monkeys suffered any illness whatever, and 
when they were killed, two or three weeks later, 
no pathological lesions were found in them. 
Moreover, attempt to recover, by culture, the 
typhoid bacillus from their heart- blood and 
spleens failed in both instances. 

As regards his inoculalion experiments, however, 
Dr. Klein obtained results that were less un- 
equivocally negative. In all, eight monkeys were 
included in this series, each of them being 

inoculated in considerable amount with gelatine 
culture of the bacillus derived, as before, from the 
spleen of enteric fever. Some, but not all, of 
these eight monkeys exhibited rise of temperature, 
and certain of them suffered more or less from 
loss of appetite and fl'om diarrhcea; but none of 
them displayed any symptom that could be de- 
finitely attributed to enteric fever. Of the eight, 
two (which had been accidentally inoculated with 
a culture containing the streptococcus of erysipelas, 
as well as the typtXoid bacillus) died on the sixth 
and sixteenth day respectively, and other five 
were killed at intervals varying between eleven and 
sixteen days from the date of their inoculation. 
Examined 2bost.morfem, none showed any in- 
testinal or o~her lesion parallel to those of enteric 
fever, except that in certain of them there was 
enlargement of the spleen, and in one enlargement 
of the mesenteric glands also. And bacteriology 
cally, the evidence proved, in the main, negative; 
cultivation of the mesenteric gland-juice and ot 
the heart-blood in no instance yielded the typhoid 
bacillus, nor was this organism found, after death, 
in the intestinal contents of any one of these 
monkeys. As regards the spleen alone--and this 
only in those cases (three) in which that organ 
appeared e n l a r g e d -  was there suggestion of 
positive bacteriological result. Thus, the spleen 
of one monkey (dead on the sixth day of mixed 
infection), yielded the typhoid bacillus in abun- 
dance and in pure culture ; from that of another 
was obtained bacillus coli; while in a third in- 
stance, the monkey's enlarged spleen yielded a 
nondescript bacillus, exhibiting characters pertain- 
ing, some of them, to bacillus coli, others to the 
typhoid bacillus. 

Whatever may be the interpretation of the above 
results as regards the monkey, they were too in- 
definite for Dr. Klein's purpose, and he proceeded 
next to inoculation of calves. Four calves were 
injected by him subcutaneously in their groins 
with broth culture of the typhoid bacillus derived 
from the spleen of enteric fever. In none was 
there observed any rise of temperature or other 
symptom of illness; but in every one there 
occurred within three to four days of inoculation 
distinct enlargement of the inguinal lymphatic 
glands on the side operated on, which enlargement 
persisted until the calves were killed ten days to a 
fortnight from the date of experiment. Post- 
mortem, all the viscera were found normal ; the 
four calves presented absolutely no lesion, except 
that in each instance the lymph glands of the 
region inoculated were enlarged and juicy. Bac- 
teriologically the heart blood and spleen failed 
always on cultivation to yield micro-organisms, 
but the juice of the enlarged inguinal glands con- 
tained without exception the typhoid bacillus in 
abundance. The indication thus obtained that 
the tissues of the bovine animal can serve as a 
multipl)ing ground for the typhoid bacillus 


